Congenital dermal sinuses are a rare entity of spinal dysraphism. Most patients have cutaneous markers of their presence, including nevus or port wine stains, dimple, hypertrichosis and subcutaneous lipoma. Inclusion tumors, such as dermoid tumor, are associated to dermal sinus tract; they are congenital, benign and slow-growing lesions of midline. Their clinical relevance is due to the possibility of causing infection, spinal abscess, signs of corde or nerve root compression. Spinal Magnetic Resonance Imaging (MRI) is the diagnostic tool of choice. We present the case of a child with atypical meningitis, resistant to large spectrum antibiotic therapy, caused by an infected dermoid cyst, undiagnosed in the first months of life despite repeated MRI.
Introduction
Congenital dermal sinuses are a rare entity of spinal dysraphism usually located at the lumbar or lumbosacral region [1] . They are cutaneous tracts connecting the surface of the skin with deeper structure of the central nervous system or its coverings [2] . Approximately half of all dermal sinuses have associated dermoids or epidermoids, usually at the termination of the tract [3] . Most patients have cutaneous markers indicating their presence, including nevus or port wine stains, dimple, hypertrichosis, subcutaneous lipoma [4] .
Although the prevalence of open defects (myelomeningocele, meningocele lipomeningomyelocele, myeloschisis and rachischisis ) is well known, the overall prevalence of closed forms that are clinically significant is less clear, since many of these abnormalities are less obvious or hidden at birth. In fact neural tube defects are among the most common congenital abnormalities that result in significant infant morbidity and mortality, affecting one in every 1000 pregnancies in US and developed countries [5] [6] ; occult spinal dysraphisms (OSD) are much less common, in particularspinal dermal sinus tract occurs in approximately one in every 2500 live births [7] .
Congenital dermal sinuses are associated with a high risk of cerebrospinal fluid infection, or medullary compression [8] . The clinical presentation and course of the condition vary significantly from severely to asymptomatic throughout life [9] . Although the natural history of OSD is somewhat unpredictable, and efforts at predicting morbidity and mortality have had limited success [10] , the overall risk of neurologic compromise increases with time [11] . Early diagnosis and intervention are believed to improve outcome in almost all cases [12] .
Management of these children needs multidisciplinary approaches; complete clinical evaluation and appropriate investigations are necessary [13] , and MRI is the gold standard imaging modality [14] .
While there is consensus for the recognition of a suspicious skin marker and identification of underlying anomalies with prompt radiographic evaluation and neurosurgical referral, the terminology, etiology, radiology and optimal management have been the source of ongoing controversy [14] , and follow up indications in children with a normal imaging are not so clear.
Here we describe the case of a 3 years old girl with meningitis, non responding to wide spectrum antibiotics, caused by a dermoid cyst infection resulting from a dermal sinus with a negative early proper evaluation by repeated MRI.
Case Description
A girl was admitted to our service because of persistent fever of unknown origin. She was the second child of non-consanguineous parents, with no relevant family medical history. The patient was born at term from cesarean for maternal reason, without any complications during delivery. At birth she presented a lumbar-sacral small hairy dimple within a 3 × 3 cm port wine stain. The lumbar MRI performed at birth and after 6 months showed a dermal sinus tract that extended at L5 deeply into the subcutaneous tissue reaching the muscle, but not extending intradurally (Figure 1 ). According to a neurosurgical evaluation, surgery was not suggested.
She grew up uneventfully until 3 years old, when she was admitted to our emergency room with a 9 days history of fever without other symptoms and general good clinical conditions, unresponsive to oral antibiotic therapy (amoxicillin). Clinical and blood examination were normal, so she was discharged with the suspect of viral infection. After 3 days she was still febrile and she began to complain of backache, lumbar stiffness and pain at the passive and active mobilization of the column, without signs of local infection or inflammation and conserving deambulation. She didn't have neither headache nor vomiting nor signs of neurological involvement. Laboratory data, including a complete blood count and C-reactive protein, were normal. She was admitted to our pediatric department for further investigations. Laboratory studies for EBV, CMV, toxoplasma, borrelia, bordetella, typhus and paratyphus, rickettsia and coxiella, throat swab for adenovirus, antibodies anti-ANA and Mantoux were negative. Chest X-ray did not reveal any abnormal patches and abdomen ultrasound, ECG and echocardiography were also normal. Therefore, empiric intravenous (IV) antibiotic therapy with cefazolin (100 mg/kg/day in 3 doses) was started.
In the following days the patient's clinical conditions worsened: she remained highly febrile and developed fix posture with hyperlordosis and lumbar stiffness, and she was unresponsive to IV skeletal muscle relaxants (diazepam 0.3 mg/kg). A lumbar puncture was performed and the cerebrospinal fluid (CSF) examination showed purulent liquid with neutrophil leukocytosis (1100 cells/mm 3 ), hypoglicorrachia (2 mg/dl) and hyperproteinorrachia (189 mg/dl). The patient was treated with IV ceftriaxone (100 mg/kg/day) and IV dexamethasone (0.4 mg/kg 2 times a day). During steroid therapy she became afebrile but persistently suffering and irritable. The CSF culture demonstrated Enterococcus Faecalis (D group), so the current therapy was changed according to antibiogram and IV ampicillin (400 mg/kg/day), linezolid (10 mg/kg per 3 times a day) and gentamicin (7.5 mg/kg/day) were started. Since Enterococcus Faecalis meningitis is very uncommon in immunocompetent patients, Ig and HIV screening were performed and resulted to be negative. There was no clinical improvement under this therapy. For the presence of the dermal sinus and under the suspicion of an external CSF contamination, despite normal previous MRI evaluation, a brain and thoraco-lumbar MRI was performed. The image confirm the tract reaching the muscle, but not extending intradurally (Figure 2) . After a comparison with previous imaging, sagittal T1-and T2-weighted sequences performed with and without gadolinium administration showed hypo-isointensity on T2-weighted image, suggestive for a small abscess (Figure 3, Figure 4) . Contextually the lumbar puncture showed persistent purulent liquor and Enterococcus Faecalis and Enterovirus were isolated.
In order to evacuate this abscess, unresponsive to medical therapy, the patient underwent a surgical intervention. The lesion was explored with a longitudinal incision extending from L5 to L3 and after dura opening, a large quantity of pus discharged from the subdural space. A dermoid cyst containing sebum and hair was found among the nerve roots, and a complete dissection of the cyst itself was performed. The whole operative field was irrigated with warm saline and gentamicin, the dura was closed and the deep tissue was closed in several layers with absorbable sutures. The CSF culture demonstrated a polymicrobic flora: Proteus and Enterococcus Faecalis and anaerobic flora were detected. After this intervention, the patient became apyretic; neurological status and clinical conditions gradually improved. In the following days white blood cells count and C-reactive protein normalized. No neurological deficit was present after full recovery. Follow-up examination at 24 months revealed normal neurological function; the MRI was normal.
Discussion
Dermal sinus tracts are rare congenital midline malformations derived from abnormal neurulation. Their presence is often associated with other skin markers of cutaneous dysraphism, such as subcutaneous lipomas, tails, localized hypertrichosis, hyperpigmented or vascular lesions (i.e. port wine stains or hemangiomas), deviation of the gluteal furrow, dimples [11] [15] [16] . Early recognition of these stigmata is important in order to detect underlying spinal anomalies or intraspinal tumors. A combination of two or more congenital midline skin lesions is the strongest clue of occult spinal dysraphism [11] [14] [17] . Our patient presented at birth a lumbar-sacral small hairy dimple within a 3 × 3 cm port wine stain. If OSD is suspected, the child should be referred for neurosurgical evaluation, preferably by a pediatric neurosurgeon, for complete clinical evaluation and appropriate investigations [13] . In the neonatal period and until approximately 3 months of age spinal ultrasound scan can provide excellent imaging of the terminal spinal cord and offers a sensitive, non-invasive test for suspected spinal dysraphism [18] . Spinal ultrasound can be performed up to the age of 3 months, but it is unreliable as a stand-alone diagnostic tool because it is user-dependent and has a high false-negative rate [9] . MRI is the definitive imaging modality. It is mandatory to explore the entire spine if a cutaneous anomaly or vertebral anomaly suggests the presence of a malformation [14] . In our case lumbar MRI performed at birth and after 6 months showed a dermal sinus tract but not extending intradurally.
Inclusion tumors, such as epidermoid or, more frequently, dermoid cysts are associated to dermal sinus tract in about 43% of cases [19] [20] . In particular, dermoid cysts accounts for about 20% of all intramural tumors in the first year of life. They are congenital, benign, slow-growing tumor-like lesions of midline. They are thought to originate from inclusion of the ectoderm during the closure of the neural tube [21] - [24] .
Their clinical relevance is due to the possibility of causing infection, spinal abscess or even meningitis. Therefore signs of cord or nerve root compression such as gait disturbance, urine poor flow or other neurological signs of tethered cord can be symptoms of the presence of a dermoid cyst. Our patient presented a meningitis probably localized in the lumbar side (normal blood count and C-reactive protein, no vomiting, no headache) and caused by polymicrobic intestinal flora (Enterococcus Faecalis, Enterovirs, Proteus) resistant to the antibiotic therapy. Under the suspicion of a CSF contamination through the dermal sinus tract we performed a brain and thoraco-lumbar MRI. The comparison with previous imaging showed hypo-isointensity on T2-weighted image, suggestive for a small abscess. The association of dermal sinus tracts with intramedullary abscess through cutaneous fistula is less frequent than meningitis [3] [9] . Rarely, an association between dermal sinus and intramedullary abscess is reported [25] . The diagnosis of intradurally infected dermoid cyst was made during surgery and only the surgical ablation was able to recover the patient. She became apyretic and improved her neurological status and clinical conditions.
In the light of complications associated with dermal sinus (infection and dermoid cyst formation) and the potential for such complications to result in lasting damage, there is general consensus that these lesions should be explored and excised even where symptoms are minimal or absent. In experienced hands the risks of surgery are small and the long term prognosis is excellent [26] . Management of the asymptomatic patient who presents with cutaneous stigmata alone is controversial. Some surgeons advocate a conservative approach, reserving surgery for those who develop symptoms. However, operating only when symptoms develop may not reverse the neurological deficit that has developed. Other advocate surgery if there is a complex tethering element, even if the patient is asymptomatic, as the likelihood of progression is high. However, the decision must be made carefully and in consultation with the parents [27] .
In symptomatic patients majority of authors recommend prompt surgical intervention, including the resection of the dermal sinus tract and dermoid cyst and drainage of the intramedullary abscess. Prognosis varies depending on the pre-operative status of the patient [3] [9] [14] [28] . Timing of intervention primarily depends on the clinical condition of the child and the impending risks [13] .
Our case gives a good clinical picture of a dermoid tumor associated to a dermal sinus developing a severe meningitis unresponsive to pharmacological treatment. The particularity of the case is that our patient was initially misdiagnosed. MRI examinations performed at an early age (at birth and after 6 months) showed only a dermal sinus tract not extending intradurally, without any signs of intramural tumor. Moreover, while dermoid cyst is reported to be a slow-growing tumor, in our patient it showed a very rapid progression into a symptomatic lesion.
This case report highlights the importance of cutaneous markers detection in the diagnosis of OSD, especially for those patients getting negative result at early MRI imaging. A long-term follow up with MRI, particularly during the fast growing ages of life, such as infancy and puberty, is also suggested for this patient, in order to prevent any potential infective occurrence.
